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Total area of land removed 
from agricultural production ‐  Approx. 1% Approx. 5% 
Land which would otherwise be used for arable 
crops, replaced with AES options 
Permanent tussocky grass 





Uncut except in first year of establishment (to 
supress weeds) 
Pollen- and nectar-
producing flowers EF4, HE10 1 patch 
3 patches 
1 margin 
Contained a variety of flowering species 
including legumes (e.g. Trifolium spp.)‡ 
Spring sown wild bird seed 
mixture 
EF2, HF2, 
HF12 1 patch 2 patches 
See Hinsley et al. (2010) for details of seed 
mixes‡ 
Autumn sown wild bird 
seed mixture HF12  1 patch 
Autumn sown to provide seed resources earlier 
in the season† ‡ 
Perennial wildflowers EF1, EF4 HE10 - 3 patches Contained a wide variety of ‘meadow’ flowers 
Enhanced permanent 
grass margins HE10 - 
1 margin 
(12m wide) 
Contained a mixture of grass and wildflower 
species 
Extended overwintered 
stubble EF22 - 1 area 
Provided late-winter seed resources. Relocated 
within treatments every year 
Supplementary feeding for 
wild birds EF23 
1 site 
(100m track) - 
12.5 kg seed* spread twice per week from 
beginning January - end April 
* Seed mix comprised 68% wheat, 10% white millet, 10% red millet, 6% canary and 6% oil seed rape. Supplied by Vine 
House Farm Ltd., Lincolnshire 
† Seed mix comprised 1% fodder radish, 5% kale, 1% stubble turnip, 38% winter linseed, 5% gold of pleasure, 25% winter 
barley, 25% winter triticale. Supplied by Cotswold Seeds Ltd., Gloucestershire 











Common name  Scientific name Migrants GV IV FBI
Winter numbers Breeding Season  Territories 
Total Mean (±SE) Total Mean (±SE) Total Mean (±SE) 
Blackbird Turdus merula 569 190 (±11) 1067 213 (±10) 276 55 (±3)
Blackcap Sylvia atricapilla S  0 0 43 9 (±2) 6 3 (±2) 
Blue tit Cyanistes caeruleus 466 155 (±20) 763 153 (±5) 186 37 (±1)
Bullfinch Pyrrhula pyrrhula  X  41 14 (±2) 58 12 (±2) 8 4 (±3) 
Buzzard Buteo buteo   12 6 (±4) 6 1 (±0) - - 
Carrion crow Corvus corone   88 29 (±4) 273 55 (±9) - - 
Chaffinch Fringilla coelebs X 1157 386 (±65) 1777 355 (±31) 450 90 (±7)
Chiffchaff Phylloscopus collybita S  0 0 67 13 (±3) 16 5 (±1) 
Dunnock Prunella modularis X 418 139 (±40) 645 129 (±12) 224 45 (±4)
Fieldfare Turdus pilaris W  1015 338 (±116) 0 0 - - 
Goldfinch Carduelis carduelis X 46 23 (±6) 273 55 (±8) 4 4 (±0) 
Greenfinch Chloris chloris  X  X 51 17 (±5) 56 11 (±2) 5 3 (±2) 
Grey partridge Perdix perdix   X 9 3 (±1) 20 5 (±3) - - 
Great tit Parus major 187 62 (±5) 427 85 (±9) 120 24 (±3)
Green woodpecker Picus viridis   7 2 (±0) 19 4 (±1) - - 
Great spotted woodpecker Dendrocopos major   6 2 (±1) 29 6 (±1) - - 
House sparrow Passer domesticus   5 5 (±0) 37 9 (±3) - - 
Jackdaw Corvus monedula   X 111 37 (±7) 129 26 (±6) - - 
Kestrel Falco tinnunculus   X 7 4 (±1) 12 4 (±1) - - 
Lesser whitethroat Sylvia curruca S  0 0 60 12 (±2) 9 5 (±2) 
Linnet Carduelis cannabina X X 800 267 (±136) 728 146 (±16) 127 25 (±3)
Long tailed tit Aegithalos caudatus   30 10 (±3) 71 14 (±2) - - 
Magpie Pica pica   19 10 (±2) 50 10 (±2) - - 
Meadow pipit Anthus pratensis   27 14 (±11) 21 5 (±2) - - 
Pheasant Phasianus colchicus   66 22 (±7) 59 12 (±2) - - 
Redwing Turdus iliacus W  559 186 (±98) 0 0 - - 
Reed bunting Emberiza schoeniclus X X 257 86 (±36) 131 26 (±5) 51 10 (±1)
Red legged partridge Alectoris rufa   39 13 (±3) 16 3 (±1) 
Robin Erithacus rubecula X 267 89 (±12) 356 71 (±10) 126 25 (±4)
Song thrush Turdus philomelos 223 74 (±3) 141 28 (±4) 54 11 (±2)
Starling Sturnus vulgaris   X 193 64 (±36) 43 9 (±5) - - 
30 
 
Stock dove Columba oenas   X 21 7 (±2) 47 9 (±1) - - 
Whitethroat Sylvia communis S X 0 0 815 163 (±8) 249 50 (±3)
Woodpigeon Columba palumbus   X 493 164 (±56) 232 46 (±9) - - 
Wren Troglodytes troglodytes X 222 74 (±10) 533 107 (±22) 191 38 (±7)
Yellowhammer Emberiza citrinella X X 766 255 (±80) 1238 248 (±10) 297 59 (±2)
Yellow wagtail  Motacilla flava S  X 0 0 40 8 (±2.9) 8 4 (±2.0) 



















Div. Crop  Shannon diversity of crops  0.18 (±0.24)  0 ‐ 0.67 
Div. Habitat  Shannon diversity of broad habitats (arable crop, grass crop, woodland)  0.38 (±0.22)  0 ‐ 0.75 
% Cereal Percentage cover of cereal cropped fields 48.43 (±38.63)  0 ‐ 99.85 
% Grass Percentage cover of grass-cropped fields 6.55 (±8.53)  0 ‐ 26.6 
Woody 
cover LiDAR data 
% Woody  Percentage cover of all woody vegetation (hedges, trees, copses) 7.00 (±1.96)  4.23 ‐ 11.13 
% Tree Percentage cover of trees over 3m high 4.66 (±1.78)  2.09 ‐ 7.92 




































































1.08 0.28 0.59 33.78 <0.001 0.013 * * Div. Habitat + 
Granivores 
0.19 0.21 0.55 44.58 <0.001 0.009 * * Div. Crop + 
Granivores excl. 
chaffinch 
1.02 0.25 0.53 40.48 <0.001 0.780 * *   
Insectivores 
1.92 0.30 0.51 46.67 <0.001 0.866 * *   
Farmland bird 
index 
2.61 0.33 0.51 33.29 <0.001 0.717 * *   
Blackbird  
1.33 0.28 0.53 23.11 <0.001 0.722 *  Div. Crop + 
Blue tit 
6.01 0.84 0.91 39.10 <0.001 0.082 * * % Cereal - 
Chaffinch 
1.40 0.54 0.87 32.45 <0.001 0.080 * * Div. Habitat + 
Dunnock  
2.39 0.30 0.47 40.80 <0.001 0.531 * *   
Goldfinch 
0.86 0.25 0.55 14.60 0.012 0.793 *    
Great tit 
1.56 0.37 0.67 15.72 0.015 0.322 *  % Cereal - 
Linnet 
1.61 0.46 0.76 43.13 <0.001 0.951 * * % Woody + 
Reed bunting 
4.78 0.81 0.94 35.35 <0.001 0.491 *  % Hedge - 
Robin 
5.60 0.80 0.89 33.99 <0.001 0.380 * * % Cereal - 
Song thrush  
1.29 0.25 0.49 5.71 0.335‡ 0.792     
Wren  
0.77 0.26 0.60 16.64 0.005 0.696 * *   
Yellowhammer  
0.14 0.28 0.62 32.14 <0.001 0.435 * *   





























































































All species ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐     
Granivores ‐  ‐  ‐  ‐  ‐  ‐  ‐     
Granivores excl. chaffinch   ‐  ‐  ‐  ‐  ‐  ‐     
Insectivores ‐  ‐  ‐  ‐  ‐  ‐  ‐     
Farmland bird index   ‐  ‐  ‐  ‐  ‐  ‐  ‐     
Blackbird  ‐  ‐  ‐  ‐  ‐  ‐      ‐ 
Blue tit ‐  ‐  ‐  +  +  ‐  ‐      +  + 
Chaffinch ‐  ‐  ‐  ‐  ‐  ‐     
Dunnock    ‐  ‐  ‐  ‐  ‐     
Goldfinch   ‐  ‐  +    ‐ 
Great tit ‐  ‐  ‐  ‐     
Linnet +  ‐  ‐  ‐  ‐  ‐     
Reed bunting   ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐    ‐  ‐ 
Robin ‐  ‐  ‐  ‐  ‐  ‐     
Song thrush    ‐  ‐  ‐     
Whitethroat Not present in winter ‐  ‐  ‐     
Wren    ‐  ‐       











































































8.61 0.97 1.00 57.36 <0.001 <0.001 * * % Cereal - 
Granivores 
8.43 0.98 1.00 47.26 <0.001 <0.001 * * % Cereal - 
Granivores excl. 
chaffinch 5.66 0.93 0.99 23.30 <0.001 <0.001 *  % Cereal - 
Insectivores 
3.17 0.77 0.98 47.63 <0.001 <0.001 * * % Cereal - 
Farmland bird 
index 9.53 0.99 1.00 38.30 <0.001 0.781 * * % Cereal - 
Blackbird  
0.34 0.21 0.54 33.06 <0.001 0.083 *  Div. Crop + 
Blue tit 
0.29 0.20 0.53 39.63 <0.001 0.994 *  % Woody + 
Chaffinch 
0.14 0.22 0.59 72.51 <0.001 0.047 * *   
Dunnock  
7.02 0.89 0.94 31.49 <0.001 0.420 * * % Cereal - 
Goldfinch 
1.59 0.69 1.00 28.21 <0.001 0.575 *  % Woody - 
Great tit 
0.48 0.23 0.53 22.10 0.002 0.181 * *   
Linnet 
9.28 0.98 1.00 23.84 0.002 0.273 *  % Cereal - 
Reed bunting 
13.54 1.00 1.00 44.21 <0.001 0.726 *   % Hedge - 
Robin 
1.75 0.41 0.70 39.25 <0.001 0.819 * * Div. Habitat + 
Song thrush  
1.45 0.39 0.68 30.43 <0.001 0.124 *  % Hedge - 
Whitethroat 
6.33 0.93 0.99 39.95 <0.001 0.253 *  % Cereal - 
Wren  
3.91 0.76 0.91 60.82 <0.001 0.589   * % Cereal - 
Yellowhammer  
0.99 0.24 0.53 9.19 0.327‡ 0.144     
36 
 
‡ No significant difference from null model 
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Figures 710 
 711 
Figure 1. Map of the study area showing experimental treatments on the Hillesden Estate and the 712 
locations of off‐site controls in surrounding farmland. Inset map shows location of Hillesden within 713 
central England. 714 
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 716 
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Figure 2. Boxplots of winter, breeding season and territory abundance per kilometre of transect by 718 
treatment and year, for three groupings of farmland birds (all species, granivores and resident 719 
insectivores). Treatment is indicated by colour fill of boxes: white = off‐site control, light grey = Cross 720 
Compliance control, mid grey = Entry Level Stewardship, dark grey = Higher Level Stewardship. 721 
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